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1
ADJUSTABLE CONNECTOR SYSTEM FOR
CONNECTION TO A MODULAR APPLIANCE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. patent applica-
tion Ser. No. 14/087,051, now U.S. Pat. No. 9,033,717, filed
on Nov. 22, 2013, entitled ADJUSTABLE CONNECTOR
SYSTEM FOR CONNECTION TO A MODULAR APPLI-
ANCE, which is a continuation of U.S. patent application Ser.
No. 13/732,809, now U.S. Pat. No. 8,591,252, filed on Jan. 2,
2013, entitled ADJUSTABLE CONNECTOR SYSTEM
FOR CONNECTION TO A MODULAR APPLIANCE,
which is a continuation of U.S. patent application Ser. No.
12/617,110, now U.S. Pat. No. 8,360,802, filed on Nov. 12,
2009, entitled ADJUSTABLE CONNECTOR SYSTEM
FOR CONNECTION TO A MODULAR APPLIANCE, the
entire disclosures of which are hereby incorporated by refer-
ence.

FIELD OF THE INVENTION

The present invention generally relates to a connector sys-
tem for use in an appliance, and more particularly, an adjust-
able connector system that supplies at least one utility to a
modular appliance that removably attaches to an appliance.

BACKGROUND OF THE INVENTION

Generally, refrigerators are available in many styles, but
the most common styles include both a refrigerator compart-
ment and a freezer compartment, which may be side-by-side
or one on top of the other. Often, refrigerator features such as
ice making, ice crushing, water dispensing, precise tempera-
ture and/or humidity control, vacuum packaging, thawing,
and fast chilling are available. All of these features typically
require some type of utility, such as water, chilled air, or
mechanical power to provide the benefit.

Newer concepts in refrigeration have included modular
units which fit within a refrigerated compartment in order to
provide the advantageous features above. Such modules are
themselves a great convenience for the users of the refrigera-
tors so equipped.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, an adjust-
able connector system for use in an appliance is provided, and
includes a channel disposed on a surface of the appliance, an
access aperture defined by a surface adjacent the channel, and
a utility enabled connector at least partially received in the
channel, and extending from the access aperture. The utility
enabled connector includes an elongated member configured
to at least partially extend along the channel, and extend from
the access aperture, and an interface adapted to supply at least
one utility to a modular appliance configured to be removably
attached to one of a plurality of removable attachment loca-
tions on the appliance.

According to another aspect of the present invention, an
adjustable connector system for use in a door of an appliance
is provided, and includes a substantially vertical channel dis-
posed on an interior surface of the appliance door, an access
aperture defined by a surface adjacent the substantially ver-
tical channel, a storage area adjacent the access aperture, and
a utility enabled connector at least partially received in the
substantially vertical channel, and extending from the access
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aperture to be in an interior of the appliance. The utility
enabled connector includes an elongated member configured
to at least partially extend along the substantially vertical
channel, and extend from the access aperture, wherein the
elongated member is configured to be manually retracted into
the storage area through the access aperture, and an interface
adapted to supply at least one utility to a modular appliance
configured to be removably attached to one of a plurality of
removable attachment locations on the appliance door.

Yet another aspect of the present invention is an adjustable
connector system for use in a door of an appliance. The
adjustable connector system includes a substantially vertical
channel disposed on an interior surface of the appliance door,
an access aperture defined by a surface adjacent the substan-
tially vertical channel, a storage area adjacent the access
aperture, a utility enabled connector at least partially received
in the substantially vertical channel, and extending from the
access aperture to be interior to the appliance. The utility
enabled connector includes an elongated member configured
to at least partially extend along the substantially vertical
channel, and extend from the access aperture to be in an
interior of the appliance, and an interface adapted to supply at
least one utility to a modular appliance configured to be
removably attached to one of a plurality of removable attach-
ment locations on the appliance door, and a spring loaded cam
in operable communication with the elongated member,
wherein the spring loaded cam is configured to retract the
utility enabled connector through the access aperture to the
storage area.

These and other aspects, objects, and features of the
present invention will be understood and appreciated by those
skilled in the art upon studying the following specification,
claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an appliance including an
adjustable connector system, in accordance with one embodi-
ment of the present invention;

FIG. 2A is a partially exploded perspective view of an
adjustable connector system utilized in a refrigerator door, in
accordance with one embodiment of the present invention;

FIG. 2B is a partial cross-sectional, exploded perspective
view of an adjustable connector system utilized in a refrig-
erator door, in accordance with one embodiment of the
present invention;

FIG. 3A is a partially exploded perspective view of an
adjustable connector system utilized in a refrigerator door, in
accordance with one embodiment of the present invention;

FIG. 3B is a partial cross-sectional, exploded perspective
view of an adjustable connector system utilized in a refrig-
erator door, in accordance with one embodiment of the
present invention;

FIG. 4 is a perspective view of an appliance including an
adjustable connector system, in accordance with one embodi-
ment of the present invention;

FIG. 5 is a partial cross-sectional, exploded perspective
view of an adjustable connector system utilized in a refrig-
erator door, in accordance with one embodiment of the
present invention; and

FIG. 6 is a partial cross-sectional, exploded perspective
view of a plurality of adjustable connector systems utilized in
arefrigerator door, in accordance with one embodiment of the
present invention.

DETAILED DESCRIPTION

For purposes of description herein, the terms “upper,”
“lower,” “right,” “left,” “rear,” “front,” “vertical,” “horizon-
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tal,” and derivatives thereof shall relate to an adjustable con-
nector system for connection to a modular appliance. How-
ever, it is to be understood that the invention may assume
various alternative orientations, except where expressly
specified to the contrary. It is also to be understood that the
specific devices and processes illustrated in the attached
drawings, and described in the following specification are
simply exemplary embodiments of the inventive concepts
defined in the appended claims. Hence, specific dimensions
and other physical characteristics relating to the embodi-
ments disclosed herein are not to be considered as limiting,
unless the claims expressly state otherwise.

With respect to FIGS. 1-6, an adjustable connector system
is generally shown at reference identifier 100. The adjustable
connector system 100 can be used in an appliance, generally
indicated at reference identifier 102, such as, but not limited
to, a refrigerator. In such an embodiment, the appliance 102
can include a refrigerator section 104 (FIGS. 1 and 4), a
freezer section 106 (FIGS. 1 and 4), or a combination thereof.
It should be appreciated by those skilled in the art that the
description contained herein as to the appliance 102 being a
refrigerator is for exemplary purposes, and not for purposes
oflimitation, such that the appliance 102 can be other suitable
appliances.

The adjustable connector system 100 can include a channel
108 disposed on a surface 110 of the appliance 102, and an
access aperture 112 defined by a surface 114 adjacent the
channel 108. The adjustable connector system 100 can further
include a utility enabled connector, generally indicated at
reference identifier 116, which is at least partially received in
the channel 108, and extending from the access aperture 112.
The utility enabled connector 116 can include an elongated
member 118 configured to extend along at least a portion of
the channel 108, and extend from the access aperture 112, and
one or more interfaces 120 adapted to supply at least one
utility to a modular appliance 122 configured to be removably
attached to one of a plurality of removable attachment loca-
tions 124 on the appliance 102, as described in greater detail
herein.

By way of explanation and not limitation, the adjustable
connector system 100 can be utilized in the appliance 102,
such that the position of the utility enabled connector 116 can
be altered, and the utility enabled connector 116 can be con-
nected to the modular appliance 122 without regard as to
which removable attachment location 124 of the modular
appliance 122 is currently located. According to one exem-
plary embodiment, in operation, consumers of varying
heights (e.g., consumers of different heights, handicap con-
sumers in a wheelchair, and etc.) can alter the height of the
modular appliance 122 to be located at different removable
attachment locations 124 to accommodate their height. The
utility enabled connector 116 can then be adjusted to connect
to the modular appliance 122, so that the modular appliance
122 can perform the desired function. Additionally or alter-
natively, the modular appliance 122 can be removably
attached at different removable attachment locations 124 due
to accommodating one or more other items being stored in the
appliance 102.

According to one embodiment, at least a portion of the
channel 108 on the surface 110 of the appliance 102 approxi-
mately aligns with the plurality of removable attachment
locations 124 on the appliance 102. Additionally or alterna-
tively, the channel 108 can be either substantially horizontal
(FIG. 4) or substantially vertical (FIGS. 1-3, 5, and 6). How-
ever, it should be appreciated by those skilled in the art that
the channel 108 can extend in other linear and non-linear
directions, such as, but not limited to, diagonally, a curve or
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“S” shape, the like, or a combination thereof. It should further
be appreciated by those skilled in the art that the description
herein with respect to FIGS. 1-3, 5, and 6, which illustrate the
channel 108 substantially vertical, can be applicable to an
embodiment, wherein the channel 108 extends in a different
direction (e.g., FIG. 4), has a different shape, or a combina-
tion thereof.

The utility enabled connector 116 can extend from the
access aperture 112 to be one of either exterior or interior of
the appliance 102. For purposes of explanation and not limi-
tation, the adjustable connector system 100 is described
herein as being located so that the utility enabled connector
116 extends from the access aperture 112 to be in an interior
of'the appliance 102, and more specifically, the utility enabled
connector 116 can be extending from an interior surface 114
of a door 126 of the appliance 102 (FIGS. 2-5). Thus, an
interior of the appliance 102 can be an interior space defined
my one or more surface, and such surfaces, including an
interior surface of a door of the appliance 102. Additionally or
alternatively, the adjustable connector system 100 can be
utilized in other interior spaces of the appliance 102, such as,
but not limited to, being used in conjunction with one or more
shelving units 127 so as to allow for horizontal removable
attachment locations 124 on the appliance 102. In yet another
exemplary embodiment, the adjustable connector system 100
can be positioned so that the utility enabled connector 116
extends from the access aperture 112 to be exterior of the
appliance 102, such that the removable attachment locations
124 on an exterior of the appliance 102 allow the modular
appliance 122 to be removably attached to an exterior of the
appliance 102. It should be appreciated by those skilled in the
art that the appliance 102 can include a plurality of adjustable
connector systems 100 (FIG. 6), such that a plurality of utility
enabled connectors 116 are on an interior of the appliance
102, an exterior of the appliance 102, or a combination
thereof.

The access aperture 112 can be located at approximately
one end of the channel 108, which can align with one end of
a plurality of removable attachment locations 124. Alterna-
tively, the access aperture 112 can be located in an interme-
diate position of the channel 108, such that a portion of the
channel 108 extends one direction from the access aperture
112, and the channel 108 extends in another direction from
the access aperture 112. In such an embodiment, wherein the
access aperture 112 can be located in an intermediate position
of the channel 108, the portions of the channel 108 typically
extend from the access aperture 112 at approximately one
hundred eighty degrees (180°) from one another. Addition-
ally or alternatively, in an embodiment having the access
aperture 112 be in an intermediate position, the portions of the
channel 108 extend from the access aperture 112 in a spatial
relationship other than approximately one hundred eighty
degrees (180°).

The adjustable connector system 100 can include a storage
area 128 adjacent the access aperture 112. According to one
embodiment, at least a portion of the elongated member 118
of the utility enabled connector 116 can be configured to be
manually retracted into the storage arca 128 through the
access aperture 112. According to an alternate embodiment,
the adjustable connector system 100 includes acam 130 (FIG.
2A) in operable communication with the elongated member
118 of the utility enabled connector 116, wherein the cam 130
is configured to retract at least a portion of the elongated
member 118 of the utility enabled connector 116 through the
access aperture 112 to the storage area 128. The cam 130 can
be, but is not limited to, a spring loaded cam.
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Whether the elongated member 118 is manually retracted
into the storage area 128 or retracted into the storage area 128
by the cam 130, the access aperture 112 and the storage area
128 can be configured to receive the interface 120 of the
utility enabled connector 116. In such an embodiment, if
there are no modular appliances 122 removably attached to
the removable attachment locations 124 or if there are non-
used one or more interfaces 120 or utility enabled connectors
116, the non-used interfaces 120 can be stored in the storage
area 128. Further, when the elongated member 118 and inter-
face 120 of the utility enabled connector 116 is contained in
the storage area 128, a cover 131 can be removably attached
to the surface 114 to cover at least a portion of the access
aperture 112.

The adjustable connector system 100 can include at least
one attachment member 132, according to one embodiment
(FIGS. 3A and 3B). Typically at least a portion of the channel
108 is substantially flush with the surface 110 of the appliance
102, and the attachment member 132 is adapted to removably
grasp the elongated member 118 of the utility enabled con-
nector 116. For purposes of explanation and not limitation, if
the modular appliance 122 is located at one removable attach-
ment location 124 spaced from the access aperture 112, a
portion of the elongated member 118 extending from the
access aperture 112 to the interface 120 connecting to the
modular appliance 122 can be placed into the channel 108 and
adequately removably grasped by the attachment member
132 to limit movement of the elongated member 118 during
typical operation of the appliance 102. Such removable
grasping of the elongated member 118 by the attachment
member 132 can have improved aesthetics, such that the free
movement of the elongated member 118 can be limited dur-
ing typical operation of the appliance 102, as compared to an
embodiment, wherein the elongated member 118 is not
removably grasped by the attachment member 132 to limit
such free movement.

Additionally or alternatively, the adjustable connector sys-
tem 100 can include at least a portion of the channel 108 being
defined by a depression in the surface 110 of the appliance
102 (FIGS. 2A and 2B). Typically, at least a portion of the
depression can be configured to removably grasp the elon-
gated member 118 of the utility enabled connector 116. For
purposes of explanation and not limitation, if the modular
appliance 122 is located at a removable attachment location
124 spaced from the access aperture 112, the portion of the
elongated member 118 extending from the access aperture
112 to the interface 120 that is connected to the modular
appliance 122 can be placed in the depression to adequately
removably grasp the elongated member 118 and limit move-
ment of the elongated member 118 during typical operation
of the appliance 102. Such removable grasping of the elon-
gated member 118 during typical operation of the appliance
102 can have improved aesthetics, such that free movement of
the elongated member 118 can be limited during operation of
the appliance 102, as compared to an embodiment, wherein
the elongated member 118 is not removably grasped by the
depression to limit such free movement.

According to one embodiment, the adjustable connector
system 100 can include the storage area 128 adjacent the
access aperture 112, wherein the storage area 128 is config-
ured to store at least a portion of the utility enabled connector
116. The adjustable connector system 100 can further include
the surface 110 being a liner that overlays at least a portion of
the storage area 128. Thus, the excess portion of the utility
enabled connector 116 that is contained in the storage area
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128 is covered by the liner, and a user of the appliance 102
does not see this excess portion of the utility enabled connec-
tor 116.

The utility enabled connector 116 can be adapted to supply
electrical power, a gas, a fluid, data, the like, or a combination
thereof, according to one embodiment. Typically, the inter-
face 120 is adapted to make such connections without requir-
ing multiple interfaces, such that the interface 120 can be
detachably connected to the modular appliance 122, and sup-
ply one or more utilities through the interface 120. The end of
the elongated member 118 not connected to the interface 120
can be connected to one or more components of the 102, such
as, but not limited to, an electrical power source, a gas source,
a fluid source, a memory device, a controller, a processor, the
like, or a combination thereof, and the elongated member 118
can pass through an infrastructure of the appliance 102.
Exemplary interfaces for allowing these types of connections
are disclosed in U.S. patent application Ser. No. 12/539,651,
now U.S. Pat. No. 8,299,656, entitled “PARK PLACE
REFRIGERATION MODULE UTILITIES ENABLED VIA
CONNECTION;,” and U.S. Patent Application Publication
No. 2009/0229298, now U.S. Pat. No. 8,117,865, entitled
“REFRIGERATOR WITH MODULE RECEIVING CON-
DUITS,” wherein these references are hereby incorporated
herein by reference in their entirety. In one exemplary
embodiment, the interface 120 can be a quick connect fitting.

According to one embodiment, the adjustable connector
system 100 can include a plurality of utility enabled connec-
tors 116 and a plurality of channels 108 (FIG. 6), each of the
plurality of channels 108 configured to at least partially
receive at least one of the plurality of utility enabled connec-
tors 116 extending from the access aperture 112. Additionally
or alternatively, the plurality of utility enabled connectors 116
can extend from multiple access apertures 112, such that the
appliance 102 includes a plurality of adjustable connector
systems 100.

Additionally or alternatively, the appliance 102 can include
a plurality of adjustable connector systems 100, wherein at
least a portion of the plurality of adjustable connector systems
100 can each include separate components (e.g., separate
channels 108, access apertures 112, and utility enabled con-
nectors 116), can be integrally connected (e.g., share one or
more components, such as, but not limited to, a channel 108,
an access aperture 112, a utility enabled connector 116, or a
combination thereof).

Advantageously, the adjustable connector system 100
allows for a modular appliance 122 to be removably attached
to various locations 124, while being connected to the utility
enabled connector 116. Thus, the readjustment of the utility
enabled connector 116 to extend to different removable
attachment locations 124 and connecting to the modular
appliance 122 allows for flexibility in the location of the
modular appliance 122 within the appliance 102, while main-
taining an ability of the modular appliance 122 to perform one
or more desired functions. It should be appreciated by those
skilled in the art that there may be additional or alternative
advantages of the adjustable connector system 100. It should
further be appreciated by those skilled in the art that the
above-described elements of the adjustable connector system
100 can be utilized in additional or alternative combinations.

It is to be understood that variations and modifications can
be made on the aforementioned structure without departing
from the concepts of the present invention, and further it is to
be understood that such concepts are intended to be covered
by the following claims unless these claims by their language
expressly state otherwise.
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The invention claimed is:
1. An adjustable connector system for use in an appliance,
the adjustable connector system comprising:
at least one access aperture on an interior surface of an
appliance having an appliance door;
at least one utility enabled connector configured to supply
at least fluid from the appliance to at least one modular
appliance and wherein the utility enabled connector is at
least partially received in a channel and, wherein the
utility enabled connector comprises:
an elongated member configured to extend from the
access aperture and configured to supply at least fluid
from the appliance to an interface; and

an interface adapted to supply at least fluid to the at least
one modular appliance;

a storage area adjacent to the at least one access aperture,
wherein at least a portion of the elongated member of the
utility enabled connector is configured to be retracted
into the storage area through the at least one access
aperture; and

wherein the interface is configured to be removably
attached to one of a plurality of removable attachment
locations on the appliance door.

2. The adjustable connector system of claim 1, wherein the
system comprises a plurality of access apertures on the inte-
rior surface of the appliance and a plurality of utility enabled
connectors corresponding to at least a plurality of access
apertures.

3. The adjustable connector system of claim 2, wherein the
interface is a quick connect fitting.

4. The adjustable connector system of claim 1 further com-
prising a channel on the interior surface of the appliance and
wherein the channel is one of either substantially horizontal
or substantially vertical and wherein the interface is a quick
connect fitting and wherein the interface is configured to be
removably attached to one of a plurality of removable attach-
ment locations on the appliance.

5. The adjustable connector system of claim 1 further com-
prising a storage area adjacent at least one access aperture,
and a cam in operable communication with the elongated
member of the utility enabled connector, wherein the cam is
configured to retract at least a portion of the elongated mem-
ber of the utility enabled connector through the at least one
access aperture to the storage area.

6. The adjustable connector system of claim 5, wherein the
cam is a spring loaded cam and wherein the system further
comprises at least one attachment member, wherein at least a
portion ofthe channel is substantially flush with the surface of
the appliance, and the at least one attachment member is
adapted to removably grasp the elongated member of the
utility enabled connector.

7. The adjustable connector system of claim 1, wherein at
least a portion of the channel is defined by a depression in the
surface of the appliance.

8. The adjustable connector system of claim 7, wherein at
least a portion of the depression is configured to removably
grasp the elongated member of the utility enabled connector.

9. The adjustable connector system of claim 1 further com-
prising a storage area adjacent the access aperture, wherein
the storage area is configured to store at least a portion of the
utility enabled connector, and a liner that overlays at least a
portion of the storage area and wherein the access aperture is
positioned on a surface of a door liner.

10. The adjustable connector system of claim 1, wherein
the utility enabled connector is adapted to supply fluid and at
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least one other utility from the appliance wherein the at least
one other utility is chosen from the group consisting of: a gas;
electrical power; and data.

11. The adjustable connector system of claim 4, wherein
the utility enabled connector comprises a plurality of utility
enabled connectors, and the channel comprises a plurality of
channels, each of the plurality of channels configured to at
least partially receive at least one of the plurality of utility
enabled connectors.

12. An adjustable connector system for use in a door of an
appliance, the adjustable connector system comprising:

an access aperture disposed on an interior surface of an

appliance door;

a storage area adjacent the access aperture; and

autility enabled connector extending from the access aper-

ture to be within an interior of the appliance, wherein the

utility enabled connector comprises:

an elongated member configured to supply at least fluid
to an interface and configured to extend from the
access aperture, wherein the elongated member is
configured to be retracted into the storage area
through the access aperture; and

wherein the interface is adapted to supply at least fluid to
a modular appliance and configured to be removably
attached to one of a plurality of removable attachment
locations on the appliance door.

13. The adjustable connector system of claim 12 further
comprising a channel disposed on the interior surface of the
appliance and wherein at least a portion of the channel is
substantially flush with the surface of the appliance door, and
wherein the system further comprises at least one attachment
member adapted to removably grasp the elongated member of
the utility enabled connector and wherein the channel is a
liner channel and the interface is a quick connect fitting.

14. The adjustable connector system of claim 12 further
comprising a channel disposed on the interior surface of the
appliance and wherein at least a portion of the channel is
defined by a depression in the surface of the appliance door,
and atleast a portion of the depression is configured to remov-
ably grasp the elongated member of the utility enabled con-
nector and wherein the channel is a liner channel and the
interface is a quick connect fitting.

15. The adjustable connector system of claim 12, wherein
the elongated member and the utility enabled connector is
adapted to supply fluid and at least one other utility from the
appliance wherein the at least one other utility is chosen from
the group consisting of: a gas; electrical power; and data.

16. The adjustable connector system of claim 12 further
comprising a cam in operable communication with the elon-
gated member, wherein the cam is configured to retract the
utility enabled connector through the access aperture to the
storage area.

17. An adjustable connector system for use in a door of a
refrigerator, the adjustable connector system comprising:

a plurality of access apertures on at least one interior sur-

face of the refrigerator door;

at least one storage area adjacent the at least one of the

plurality of access apertures;

at least one utility enabled connector extending from at

least one of the access apertures to be within an interior

of the refrigerator, wherein each utility enabled connec-

tor comprises:

an elongated member configured to extend from at least
one access aperture; and

an interface adapted to supply at least fluid to a modular
appliance configured to be removably attached to one
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of a plurality of removable attachment locations on
the interior surface of the refrigerator door; and

a cam in operable communication with the elongated
member, wherein the cam is configured to retract the
utility enabled connector through the access aperture
to the at least one storage area.

18. The adjustable connector system of claim 17 further
comprising a plurality of channels disposed on an interior
surface of the refrigerator door and wherein the channels are
substantially vertical and wherein at least a portion of the
channels are substantially flush with the surface of the refrig-
erator door, and wherein the system further comprises at least
one attachment member adapted to removably grasp the elon-
gated member of the utility enabled connector and wherein at
least a portion of the channels are defined by a depression in
the surface of the refrigerator door, and at least a portion of the
depression is configured to removably grasp the elongated
members of the utility enabled connectors.

19. The adjustable connector system of claim 17, wherein
the utility enabled connectors are quick connect fittings that
are adapted to supply fluid and at least one other utility chosen
from the group consisting of a gas; electrical power; and data.
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